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Abstract 
 
The purpose of this study is 1) to know the condition of physical parameters, free groundwater chemistry; 2) 
to what extent of leachate water contamination of against free groundwater in the Air Dingin landfill, Padang 
City. The data analysis technique used in this study is based on Minister of Health Regulation Number 
419/1990 concerning Water Quality Requirements and Supervision, and Government Regulation Number 
82/2010 concerning Management of Water Quality and Water Pollution Control. The water quality physics 
test results show 1) smell and taste meet the quality standard requirements; 2) water temperature meets 
quality standard requirements; 3) water colour meets quality standard requirements; 4) Dissolved Solids 
(TDS) meet the quality standard requirements; and 5) Suspended Solids (TSS) meet the quality standard 
requirements, while the chemical quality of water shows 1) pH below the quality standard; 2) Arsenic below 
the quality standard; 3) Cadmium is below the quality standard; 4) Chromium below the quality standard; 5) 
Iron below the quality standard; 6) Lead below the quality standard; 7) Manganese below the quality 
standard; 8) Free groundwater below the quality standard; and 9) COD below the quality standard.. Leachate 
water that comes out laterally from the garbage pile tends to flow following the contour of the land towards a 
lower direction. 
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Introduction  
Rapid growth and development of the population, especially in large cities, has resulted in 
increasingly widespread residential areas, this situation has led to an increase in the volume of waste 
produced both solid waste and liquid waste (Abdel-Shafy and Mansour, 2018). Soekmana (2010) suggests 
that waste management in urban environments and settlements and industries is a major problem in handling 
waste in Indonesian cities. Furthermore, it was stated that the type of waste increased along with 
technological progress and experienced rapid diversification. 
The general characteristics of municipal waste vary greatly, this is due to the variety of existing 
community activities such as food scraps, wood, paper, organic substances, textiles, plastics, bones, glass, 
metal and soil and so on (Hermon, 2010; Suharno, 2012; Hermon, 2012; Tchounwou et al, 2012; Hermon, 
2015; Hermon, 2016; Hermon, 2017). Waste landfill, besides having a very important function, can also have 
an impact on the decline in environmental quality. The decrease in environmental quality is caused by the 
piles of garbage that produce various wastes in the form of foul-smelling gas, liquid waste that pollutes 
ground water and river water, and as a place of life for disease factors. Leachate formed from the 
decomposition of waste, food scraps or plants mixed with rainwater is one of the environmental problems 
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that are very closely related to cleanliness, health, beauty and comfort. The more population will result in the 
volume of waste produced will continue to increase as well. Munawar (2012); Townsend (2018) states that 
leachate which is at the surface of the ground can cause pollution in groundwater and surface water. This 
leachate will partially enter the soil through infiltration and some will flow on the surface of the ground 
looking for a lower place towards the river and eventually towards the ocean and some of it evaporates due to 
wind gusts and high temperatures. Putra (2012); Hermon et al., (2017) explains a waste landfill that is close 
to residential areas, is an area that is believed to be an expansion of residential areas or in watersheds, 
springs, ponds and other public facilities. So the management of waste landfill must receive special attention 
so that the place will not be polluted later. The purpose of this study is 1) to know the condition of physical 
parameters, free groundwater chemistry; 2) to what extent of leachate water contamination of against free 
groundwater in the Air Dingin landfill, Padang City. 
 
Method 
The data analysis technique used in this study is laboratory analysis, where we want to know the 
quality of free groundwater around the waste disposal site and analyzed descriptively based on the Minister 
of Health Regulation Number 419/1990 concerning Water Quality Requirements and Supervision and the 
Government Regulation Number 82/2010 concerning Management of Water Quality and Water Pollution 
Control. The physics and chemistry parameters are tested as Table 1. 
 
Table 1. Clean Water Quality Standards 
 
No Parameter Unit Quality standards Method Specifications 
physics 
1 Smell -   
2 Taste -   
3 Temperature ºC Suhu udara ±3ºC Termometer 
4 Colour Skl TCU 50 SNI :06-6989.3-2004 
5 TDS Dissolved Substances mg/L 1500 TDS Meter   
6 Suspended residue mg/L 50* SNI:06-6989.3-2004 
chemistry 
1 Degree of acidity of pH - 6,5-9.0 SNI:06-6989.11-2005 
2 Arsenic (As) mg/L 0,05 Strip Test 
3 Cadmium (Cd) mg/L 0,005 SNI :06-2513-1991 
4 Chromium (Cr) mg/L 0,5 SNI :06-2513-1991 
5 Iron (Fe) mg/L 1,0 WI-M-K 1BLK-SB 
6 Lead (Fb) mg/L 0,05 SNI :06-6989.3-2004 
7 Manganese (Mg) mg/L 0,5 SNI :06-6989.5-2004 
8 BOD.5 mg/L 2,0* SNI :06-2503-1991 
9 COD mg/L 10,0* SNI :06-6989.15-2004 
Source: Minister of Health Regulation No. 419/1990, and Government Regulation No. 82/2010. 
 
Result and Discussion 
In Air Dingin Landfill, waste management still uses an open damping system, where the garbage 
that comes from the truck is stacked at a location and then spread out and at the same time compacted by 
using Dozers and Exsavators to all specified locations. Every day the garbage that goes into the Landfill is 
around 370 to 400 tons, there is no separation of waste by type according to the type of landfill, but the 
efforts of waste collectors try to find the remaining waste that they can still use. The use of 
geotextile/geomembrane on the soil surface which will be piled up with garbage is intended to reduce the 
infiltration of leachate and at the same time facilitate control of leachate. Leachate water control is carried out 
by a manual system by making land channels/drainage around the landfill. This land channel is used to hold 
leachate out of the rubbish pile, especially in the rainy season, which will increase the production of leachate. 
Leachate collected in the channel has then flowed through PVC pipes into stabilization ponds located on the 
north side of the landfill. 
The stabilization pond at the waste landfill serves to neutralize leachate from suspended material 
and other floating impurities that enter the pond simultaneously. The stabilization pool consists of several 
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columns which will neutralize naturally leachate. In stabilization ponds, leachate is processed naturally to 
neutralize pollutants before leachate is disposed of into the river. This method is used in Air Dingin landfill 
because the area has tropical temperatures and is sufficient to receive sunlight at all times, processing 
leachate in this way does not require a large amount of money when compared with a mechanical leachate 
treatment system. 
According to the Minister of Health Regulation Number 419/1990 concerning the quality 
requirements for clean water that water must not smell and taste. The results of the study of free groundwater 
around Air Dingin landfill 80% of the test samples meet the requirements for clean water quality. Water 
temperature according to the Minister of Health Regulation Number 419/1990 concerning the quality of clean 
water, where the water temperature is the same as the air temperature around the sampling point ± 3 ºC. From 
the temperature measurements carried out that all free groundwater temperatures meet the requirements and 
in accordance with Minister of Health Regulation. 
To determine the colour of water in this study carried out in a visual way (Hermon, 2014; Oktorie, 
2017; Hermon, 2019). From the results of observations on existing water samples that the free groundwater 
in the Air Dingin landfill area is colourless and fulfils the requirements as stated in Minister of Health 
Regulation Number 419/1990. According to the Minister of Health Regulation Number 419/1990 concerning 
the requirements for the quality of clean water that the dissolved solids content (TDS) in water should not 
exceed 1500 mg/L. The results of the study of free groundwater around Air Dingin landfill 100% of the test 
samples meet the requirements for Quality of clean water. According to the Minister of Health Regulation 
Number 419/1990 concerning the requirements for clean water quality that the TSS content in water should 
not exceed 50 mg/L. The results of the study of free groundwater around Air Dingin landfill 100% of the test 
samples meet the requirements for quality of clean water. 
According to the the Minister of Health Regulation Number 416 of 1990 standard about the quality 
of clean water that the pH of normal groundwater ranges from 6.0 to 9.5. The pH value obtained in this study 
shows that 100% of the samples tested do not meet the requirements as in the Indonesian Minister of Health 
Regulation. According to the the Minister of Health Regulation Number 416 of 1990 concerning the quality 
of clean water, the maximum chemical element of Arsenic contained in clean water is 1.5 mg / L. The 
content of Arsenic chemical elements for all sample tests is below the quality standard determined by the 
Minister of Health Regulation. 
According to the the Minister of Health Regulation Number 416 of 1990 concerning the quality of 
clean water, the chemical element of Cadmium in clean water is a maximum of 0.005 mg / L. The laboratory 
test results for free groundwater around Air Dingin Landfill show that 100% of the Cadmium content tested 
from the sample is below the threshold determined by the Minister of Health Regulation. According to the 
the Minister of Health Regulation Number 416 of 1990 concerning the quality of clean water, the chemical 
element of Chromium in clean water is a maximum of 0.5 mg/L. The laboratory test results of free 
groundwater around the Air Dingin landfill show that 100% of the samples tested for the content of 
Chromium tested from the sample are below the threshold determined by the Minister of Health Regulation. 
According to the the Minister of Health Regulation Number 416 of 1990 concerning the quality of 
clean water, the chemical element of iron in clean water is a maximum of 1.0 mg/L. The laboratory test 
results of free groundwater around the Air Dingin landfill show that 100% of the testing samples of iron 
chemical content are below the threshold determined by the Minister of Health Regulation. According to the 
the Minister of Health Regulation Number 416 of 1990 concerning the quality of clean water, the chemical 
element of Lead in clean water is a maximum of 0.05 mg/L. The results of laboratory tests for free 
groundwater around Air Dingin Landfill show 100% of the test sample, the Lead content of the sample is 
below the threshold that has been determined by the Minister of Health Regulation. 
According to the Minister of Health Regulation Number 416 of 1990 concerning the quality of clean 
water, the maximum chemical element of Manganese in clean water is 0.5 mg/L. Laboratory test results of 
free groundwater around Air Dingin Landfill show 100% of the number of test samples, the Manganese 
content is below the threshold determined by the Minister of Health Regulation. According to the 
Government Regulation Number 82/2010 regarding class 1/clean water quality, Biology Oxigen Demand in 
clean water is a maximum of 2 mg/L. The laboratory test results of free groundwater around the Air Dingin 
landfill show that 80% of the content testing samples are below the threshold determined by the Government. 
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According to the Government Regulation Number 82/2010 concerning class 1/clean water quality, Biology 
Oxigen Demand in clean water is a maximum of 10 mg/L. The laboratory test results of free groundwater 
around the Air Dingin landfill show that 90% of the samples tested for COD content are below the threshold 
determined by the Government. 
Leachate water that comes out laterally from the garbage pile tends to flow following the contour of 
the land towards a lower direction. In Air Dingin Landfill control of leachate is done by making a 
parid/perimeter channel around the location of the garbage accumulation, this perimeter channel serves to 
hold leachate out through the lateral direction and then channel it through PVC pipes to the processing pond. 
The existing channel is still a land channel so that the infiltration process of leachate into the ground is still 
running. Leachate water that enters into the vertical direction /infiltration soil will fill the empty soil deposits 
above the ground water level and cause free groundwater to be pushed and at the same time contaminated 
with leachate. Thus the process of pollution of free ground water by leachate water has begun, such 
conditions will last for a long time until the soil experiences a saturation limit. Geological conditions are 
called vulnerable if the bedrock of landfill is porous and or contains many cracks. This condition will 
facilitate the seepage of leachate, which will then reach the ground water level so that it mixes the surface 
ground water with leachate. Generally, the soil around Air Dingin Landfill is Clay or clay, where the clay has 
low porosity, this is because clay has fine and stiff grains when compared to sandy soils, such soil conditions 
greatly help block the infiltration of leachate into so that leachate water does not affect the condition of free 
groundwater.  
 
Conclusion 
Referring to the findings and results of the research that has been carried out, it can be concluded 
that the quality of free groundwater in the vicinity of Air Dingin Landfill generally meets the requirements in 
accordance with the Minister of Health Regulation Number 416 of 1990 and the Government Regulation 
Number 82/2010. Based on laboratory tests conducted on 10 research samples, it was shown that only in 
study sample No. 5 and research sample No. 8 the water was smelling and tasteless and for research sample 
No. 1 the value of BOD and COD was slightly above the required quality standard. The chemical elements of 
pH for all research samples show that the pH value is below the prescribed quality standard. In general, 
leachate water that comes out of the pile of garbage does not significantly affect the condition of free 
groundwater around the Air Dingin Landfill, this can be seen with no increase in the physical and chemical 
elements of free groundwater around the Air Dingin Landfill. 
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